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DETAILED ACTION 

This Office action is in response to the divisional filed 7/16/2003. 
Currently, claims 13-30 are pending. 

Specification 

1 . The specification has not been checked to the extent necessary to determine the 
presence of all possible minor errors. Applicant's cooperation is requested in correcting 
any errors of which applicant may become aware in the specification. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

3. Claims 13 and 18-21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Murthy et al. (U.S. Patent No. 6,373,1 12 filed 12/2/1999) in view of Wu (U. S. 
Patent No. 5,773,348 patented 6/30/1998). 
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Murthy shows the method substantially as claimed and as described in Figs. 1-5 
and corresponding text as: depositing a gate insulating layer (104) over a surface of a 
semiconductor substrate (102) (col. 4, lines 7-19); depositing a lower poly-SiGe layer 
(112) having a columnar crystalline structure over the gate insulating layer... (col. 4, 
lines 7-19) (claims 13). Murthy shows that prior to crystallizing the amorphous Si Layer, 
patterning the lower poly-SiGe layer and the amorphous Si later to define a gate 
electrode (col. 4, lines 6-32) (claim 18). Murthy shows that after crystallizing the 
amorphous Si layer, patterning the lower poly-SiGe layer and the upper poly-Si layer to 
define a gate electrode (col. 4, lines 6-32) (claim 19). Murthy shows that a seed layer is 
deposited on the surface of the semiconductor layer prior to depositing the lower poly- 
SiGe layer (col. 3 line 52- col. 4 line 4) (claim 20). 

Murthy lacks anticipation only in not explicitly teaching that: 1 ) an amorphous Si 
layer is deposited over the lower poly-SiGe layer and the amorphous Si layer is 
crystallized to obtain an upper poly-Si layer having a random crystalline structure (claim 
1 3); 2) the amorphous Si layer is crystallized by an anneal process (claim 21 ). 

Murthy shows that a poly-SiGe layer is used as a lower gate electrode and is set 
under an upper poly-Si gate electrode (col. 5, lines 10-21). 

Wu teaches in a similar device, a method of using an amorphous silicon gate that 
is annealed to form a polysilicon gate (col. 5, lines 8-14). Wu uses these fabrication 
methods in order to prevent the substrate from being damaged (col. 2, lines 1-4). The 
amorphous layer then can be annealed in either a separate thermal process or salicide 
(col. 5, line 8-14). 
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It would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, to modify the method of Murthy, by using the amorphous Si layer 
to form a poly-Si as described in Wu by replacing the polysilicon deposition process 
used by Murthy, with the motivation that the annealing of the amorphous silicon will 
cause less damage to the substrate. 

4. Claims 14-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Murthy et al. (U.S. Patent No. 6,373,112 filed 12/2/1999) in view of Wu (U. S. Patent 
No. 5,773,348 patented 6/30/1998) as applied to claim 13 above, and further in view of 
Schinella (U.S. Patent No. 6,730,588 filed 12/20/2001). 

Murthy and Wu show the method substantially as claimed and as described in 
the preceding paragraphs. 

Murthy and Wu lack anticipation only in not explicitly teaching that: 1 ) the lower 
poly-SiGe layer is deposited by CVD at a temperature range of 400°C to 600°C(claim 
14); 2) the lower poly-SiGe layer is deposited by chemical vapor deposition of SihU and 
GeH 4 at a temperature range of 400°C to 600°C (claim 1 5); and the lower poly-SiGe 
layer is deposited by chemical vapor deposition of Si2H 6 and GeH 4 at a temperature 
range of 400°C to 600°C (claim 1 6). 

Schinella teaches in a similar gate electrode formation, the use of Si containing 
gases and GeH 4 in CVD methods used to deposit a poly-SiGe layer (col. 4, lines 39-51 ). 
It is suggested that the silicon germanium deposition be carried out at temperatures of 
300°C to 800°C (col. 4 line 32- col. 5 line 3). The silicon gate electrodes are formed 
using a thin nucleation layer (col. 1, lines 7-10). 
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It would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, to modify the method shown in the combination of Murthy and Wu, 
by depositing the poly-SiGe layer in a manner taught by Schinella, with the motivation 
that the selective deposition of the gate electrode can be etched by short, controllable 
etch sequences. Additionally, the gas mixture is only deposited on the gate electrode 
nucleation layer but fails to deposit on the gate dielectric layer, which increases the 
stability of the dielectric layer. 

5. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Murthy 
et al. (U.S. Patent No. 6,373,1 12 filed 12/2/1999) in view of Wu (U. S. Patent No. 
5,773,348 patented 6/30/1998) as applied to claim 13 above, and further in view of Yu 
(U.S. Patent No. 6,743,680 filed 6/22/2000). 

Murthy and Wu show the method substantially as claimed and as described in 
the preceding paragraphs. 

Murthy and Wu lack anticipation only in not explicitly teaching that: the 
amorphous Si layer is deposited by CVD at a temperature range of 350 °C to 580°C. 

Yu teaches in a similar gate electrode formation, an amorphous silicon layer that 
is deposited at a temperature of 400-450°C (col. 5, lines 48-52). The amorphous silicon 
layer is deposited in the above range. It is well known in the art that amorphous silicon 
is deposited in the range of 350°C to 580°C. 

It would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, to modify the method shown in the combination of Murthy and Wu, 
by depositing the amorphous silicon layer in a manner taught by Yu, with the motivation 
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that the selective deposition of the gate electrode can be etched by short, controllable 
etch sequences. Additionally, the temperature range of deposition of the amorphous 
layer is below the crystallization temperature of silicon (580°C). 



Allowable Subject Matter 

6. Claims 22-30 are allowed. 

7. The following is a statement of reasons for the indication of allowable subject 
matter: the prior art, either singly or in combination fails to anticipate or render obvious, 
the limitations of: 

...depositing at least one intermediate layer having an amorphous structure over 

the lower poly-SiGe layer; 

depositing an amorphous Si layer over the at least one intermediate layer; and 
crystallizing the amorphous Si layer to obtain an upper poly-Si layer having a 

random crystalline structure, as required by claim 22. 

Lastly the prior art, either singly or in combination fails to anticipate or render obvious, 
the limitations of: 

...depositing an amorphous intermediate layer over the lower poly-SiGe layer; 
depositing an upper poly-Si layer over the amorphous intermediate layer; and 
crystallizing the amorphous intermediate layer to obtain a crystallized 

intermediate layer having a random crystalline structure between the lower poly-SiGe 

layer and the upper poly-Si layer, as required by claim 30. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Walter L. Lindsay, Jr. whose telephone number is (571) 
272-1674. The examiner can normally be reached on Monday-Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John F Niebling can be reached on (571) 272-1679. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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Examiner 
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